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Discussion, Decision
1 Introduction

In RAN2#54 meeting the decision was made, that RLC provides operation in AM und UM mode for LTE. However it remains FFS whether RLC TM mode is also supported. This contribution discusses the necessity of RLC TM mode for LTE. It is concluded, that RLC TM mode should not be supported for LTE. A corresponding text proposal for TS is attached in the annex.

2 Discussion

2.1 RLC TM mode in Rel6

In Rel6 RLC TM mode is mainly used for CS services like Voice and Control Plane procedures like transmission of system information. RLC TM mode doesn’t support concatenation functionality, i.e. transmitting multiple RLC SDUs in one RLC PDU. One RLC PDU contains only a complete RLC SDU or a segment of a RLC SDU, in case segmentation has been configured by upper layers and a RLC SDU is larger than the TMD PDU size used by the lower layer for that TTI. In transparent mode no protocol overhead is added to higher layer data. In the following, we discuss the necessity of RLC TM mode for LTE.

2.2 RLC TM mode for LTE

The question is whether RLC transparent mode is also necessary for LTE in order to allow for an efficient transmission of voice packets and system information or whether RLC UM mode can be also used for that purpose. It should be kept in mind that reducing the number of supported RLC modes in LTE will also reduce the complexity of the RLC protocol. 

2.2.1 Transmission of Voice services

Even though a RLC TMD PDU does not contain any header information, it was shown in [1], that the support of concatenation of RLC SDUs from same radio bearer at RLC reduces also the header overhead. Since concatenation at RLC layer provides in particular gains in scenarios where there are several small packets in the transmission buffer, VoIP is a service, which benefits from the concatenation functionality. Besides the reduction of RLC header overhead RLC concatenation has also the benefit of reducing the header size on MAC layer greatly. Therefore we propose to use RLC UM mode for the transmission of VoIP service. Furthermore it should be noted, that the necessity of segmentation of VoIP packets is FFS, which would anyway require the usage of RLC UM mode for transmission. 

2.2.2 Broadcast of System Information

In last RAN2 meeting it was decided that system information is divided into primary system information, which is transmitted on static resources and secondary information, which is transmitted on flexible resources [2]. For the secondary system information there is the option to use DL-SCH for the transmission. Since the benefit of DL-SCH transmission is dynamic usage of resource by flexible rate transmissions, RLC UM mode is best suited for transmission of secondary system information on DL-SCH as shown in [3]. Even though primary part of system information will be fixed rate transmission on static resources, we see some benefit in using also RLC UM mode for transmission of primary system information. In Rel6 the RRC layer in UTRAN performs segmentation and concatenation of encoded system information blocks, i.e. in case the encoded system information block doesn’t fit to the size of a SYSTEM INFORMATION message. Since RLC UM mode provides segmentation/concatenation functionality, it could also perform segmentation and concatenation of system information. This would reduce the complexity of the RRC protocol. In light of this complexity reduction we propose to use RLC UM mode for the transmission of system information. 

3 Conclusion 

This contribution discusses the necessity of the support of RLC TM mode in LTE. Since RLC UM mode can be also used to efficiently transmit voice services and system information, we propose that RAN2 agrees that RLC TM mode is not supported for LTE. A corresponding text proposal is given in the annex.
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Annex A

---Start of the text proposal---

6.2 RLC Sublayer

This subclause provides an overview on services and functions provided by the RLC sublayer. Note that:

-
 The reliability of RLC is configurable: some radio bearers may tolerate rare losses (e.g. TCP traffic);

-
Radio Bearers are not characterized by a fixed sized data unit (e.g. a fixed sized RLC PDU).

6.2.1
Services and Functions

The main services and functions of the RLC sublayer include:

-
Transfer of upper layer PDUs supporting AM or UM

-

-
Error Correction through ARQ (CRC check provided by the physical layer, in other words no CRC needed at RLC level);

-
Segmentation according to the size of the TB: only if an RLC SDU does not fit entirely into the TB then the RLC SDU is segmented into variable sized RLC PDUs, which do not include any padding;

-
Resegmentation when necessary (e.g. when the radio quality, i.e. the supported TB size changes) (FFS if it takes place at PDU or SDU level);

-
Concatenation of SDUs for the same radio bearer is FFS;

-
In-sequence delivery of upper layer PDUs except at HO in the uplink;

-
Duplicate Detection;

-
Protocol error detection and recovery;

-
Flow Control between eNB and UE (FFS)

-
SDU discard (FFS);

-
Reset.
---End of the text proposal---
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